
���������
	���
�����	����
��	������ �

���
��� �"!$#�%'&)(+*,�.-0/�1$*2%$#3�5476'�8#:9"��9;#3*2%$<
=?> !'�A@.�,/�/�B CD�E*�FG�8�H9I�J9.K2/��JL

MONQPSR.T"UWVYX)T"Z�[JT"\�[

]$^`_ba"c.d�eJd8fQg`_ihkjml
jon;prq,ptsbuba;c0vxw;y2z�{�pt|~}Ja"s�_m{mpr|~uGz��Ow
eO�;�;�"�"�
z
��d8�

�I���t�������;�"���~� y
sbg��?fQpGuba;c�u0w;s�p�}�sba������tpG��|~h�ptc�_ih
p��"^`��a"c�g`�5��pG�;sbpGptuWa;���:sbptpG��a"f
w;s�p pr¡8�Gg¢_ipG�5|~g¢_ih�g`c0c�a"s�f£w;^�f¤ptuba"c
uGeD�¥^�w;sb�;p��:siwE�t_ig`a"c5a;�¦_ih
pGubp§�"^`��a"c�g`�Dpo¡
�tg`_iwE_ig`a"c�u��Gw;c
yJp�g���ptc¨_ig`©�pG�I��u�g�c�� �
c�g�ªH��p��ta"f«y�g`c�wE_bg�a"c�uOa;�xu�}�g�c2z8}�w;s�g`_ � w;c��k��h�w;s��"p��ta"c ¬����¨w _ig�a;c5­�n;®�¯2°
ªH��w;c¨_i�
f±cH��f«yJpGsbu$|~h�g`��h£wEsbp�c�a;_OwE^�^�a�|²pG�«�:a"s�a"sb��g`c�w;s �«³ ³ yJa"��c��§u�_iwE_iptuGe¦´$h�a;_ba"c§y�pGw;fQu
w;s�p�pr¡8}JpG�t_bpG�k_ia yJpµ}�w;s�_bg��G�
^¶w;s�^ � ��w¸·"a"sbw;y�^`pm�:a"sO_ih�p�}
sba������t_bg�a"c£a;��ub����h¹u�_iwE_iptuGz
|~h
g���h¹w;s�p
sbptªH��g�s�pG�ºy � _ih�p»ªH��w;s�¼I�Ga;c
©�c�g`c��§f¤pt��h�w;c�g`ubf½aE�$¾À¿ÂÁ«e�Ã.w;}�}�g`c��§a"�
_�_ih
p»ub}JpG�t_bsb��fÄwEc��
��pt�¸w � fQa���pGu�a;�'_bh�pGu�p«h � y
sbg��Wf¤ptuba"c�umg�u~_ih�p�c�pG�tpGu�uiw;s � ©�s�u�_�u+_ipt}5g�cº��c���ptsbu�_iw;c���g`c��I_ih
p
c�wE_b��sbp aE�Å�ta"c
©�c�ptf¤ptc¨_¸eQ´$^¶w;c�uÀwEsbp ��c��
pGs�|Åw � wE_�n;ptq�pGs�uba"c�vxw;y5_ia¹��}��;siw;��p«_bh�p§pGc�ptsb� �
a;�7_ih�p�pt^�pG�r_is�a"c?w;�G�tpG^�ptsiwE_ba"sI_ia � �)Æ»pt�DeÅÇÈg`_bh � �ÉÆ»pt�Êpt^�pt�t_is�a"c�utz»w)ËÌÆ»pt�Ê^`g�c�pGw;sb^ �
}Ja"^¶w;s�g�ÍtpG�À}�h�a;_ba"c7y�pGw;f�|~g�^`^"yJpO}
sba������Gpt�D��u�g�c��~_ih
pO�ta"h�ptsbpGc¨_�y�sbptf¤u�u�_isbw;h�^`��c���_ipt��h�c�g�ªH��pEe
�µ^`a"c��»|~g`_bhQ_bh�g�u¦ptc�pGs�� � ��}��"sbw;��pEz
wÀh�pGs�f¤pr_ig`����pt_bpG�t_ba"sÅh
a"��ubpt�£g`cQc
pt|Èpr¡8}JpGs�g�fQpGc¨_�w;^�h�w;^�^
­ � w;^�^�ÁÀ°�|~g`^�^�y�p«�
ubpG��_iak�ta"^�^`pG�r_���wE_iwIa"c5}�h�aE_ia"}�s�a8�
���Gpt�AfQpGu�a"c�u�|~g¢_ih5��c�}
sbpG�tpG��ptc¨_ipG�
u�_iwE_ig`u�_bg��Gute

Î �¤ÏtÐ�����ÑÓÒ�Ô��;��Õ�ÑJÐ
Ö×cY_bh�pIpGw;sb^ � � Ë¨Ø;�;utz$pt·�g���ptc��GpI_bh�wE_«_bh�pIf¤w;ubu�pGu a;�~u+_is�a"c��"^ � g`c¨_ipGsbw;�t_bg�c��W}�w;s�_bg��t^�pGu�g�c8Ù

�Gs�p¸w;u�pG�W|~g¢_ih�a;�
_�^�g�fQg`_Âw;u~_ih�ptg�s~g�c¨_iptsbc�wE^xw;c��"��^�w;s�fQa"f¤ptc¨_i��fÚg`c��Gs�p¸w;u�pG�.^�pG�¹_ih
p7_bh�pGa"s�g�u+_
ÛOa"g`��h�g�s�a«{µwEf«y��I_iaD}�sba"}Ja"u�pµ_ih�w _Å_ih
p»ª���w;sb¼Hu�g�c
ubg��
pm_ih
pGubpµ}�w;s�_bg��t^�pGuÅw;sbpkÜ+_ig`pG�£_ba"�"pt_bh�pGs�Ý
y � u�_is�g�c��;uGem{m��fQpGs�g��¸wE^Óubg�fD��^¶wE_bg�a"c
u�a;�O¾À¿ÂÁÄ­GÜ�^�wE_b_bg��tp7¾7¿ÂÁ�Ý¨°~h�w¸·;p«��pGfQa"c�u+_isbwE_ipt�W_ih�w _
{µwEf«y��2ÞßuD�ta"c ¬�pG�r_i��s�p¤|Åw;uDptubu�pGc¨_ig�w;^�^ � �Ga"s�sbpG�r_¸à g`c���h�s�a"fQa8� � c�wEf¤g`�GuGz�w.u+_is�g�c��EÙ�^�g`¼;p§��h�sba Ù
fQa8pt^�pG�r_is�g��¦á��8¡ _b��y�p²�:a"sbfQu'yJpt_×|²pGpGcQ��g`u�_�wEcH_'u�_�w _ig��Åª���w;sb¼HuGzH^`p¸w;��g`c��m_ba�_ih�ptg�s'�ta"c
©�c
pGfQpGc¨_
|~g`_bhâw;cYptc�pGs�� � }�sba"}Ja"s+_ig�a;c�w;^$_iaº_ih�pI�
g�u�_iw;c��tpIy�pr_×|ÅptpGcâ_ih
pGf ­�ubptpkã�g`��e � °reWä�h
pI}�h�poÙ
c�a"fQpGc
a"c«a;���ta"c
©�c�ptf¤ptc¨_¦g�u�_bh�pÂfQa"u�_�c�a�·"pt^�w;c�� u�}�pt�t_�wE�G��^�w;s�}�s�pG��g`�t_bg�a"c«aE��¾7¿ÂÁ�åæ��c�^`g�¼;p
w;c � _ih�g`c��~ubptpGc7y�pr�:a"sbpEe�Ö�_xg`uxw;^�u�aÂ_ih�p$y�wEubg��'�:pGwE_i�
sbp$a;�
¾À¿ÂÁ)_bh�wE_x��s�g`·;pGuxw;^`^;cH���G^`p¸w;sÓ}
h � u�g��Gutz
�:sba;f±_ih�p�f¤w;u�u²a;�,_ih�pm}�sba;_ba"ckw;c
�Ia;_ih
pGsOc��
�G^�pGw;sÅy
��g�^`��g�c��7y�^`a8��¼Hu²_ba�_bh�p�{m{çg�c¨_bpGsiwE�t_ig`a"c2e
ã�a"s~w }�a;}���^¶wEsÂ��g�u��G��u�ubg`a"c.aE��_bh�g�u~ub�
y�¬�pG�r_µu�pGp�è�pr�:uGe�é � zê��ë�e

ä�h
p�g���pGw;^Jpr¡8}�ptsbg`f¤ptcH_iw;^�_ipGu+_~a;�Ó_ih
g�uÅc
pt|È�:p¸wE_b��sbpµa;��¾À¿ÂÁ�|Åa"�
^��kyJpm_iaDu�_i�
� � _bh�pµá��8¡
_i�
y�pÀ��g`sbpG�r_i^ � y � w;c
��h�a"sbg`c��Qw ª���w;sb¼kwEc��WwEcH_bg¢Ù�ª���w;sb¼¤w ��g�u+_�w;c��tpÀì w;}�w;s+_�­�íî�:pr|��:ptsbfQg�u�°
ï+ð�ñ�ò�ó3ò+ôGõ3òböO÷�õ�õ�ø�ò2ùûú¹ü�÷oõ3ýþô ÷oÿÂò+ñ�ý��+÷oô����¸ÿ����Gó�ý
	�ÿ��tô
��	����þò�÷rñ�ð�ø���ó�ý��+ó��������þò��tý�����÷�� ý
�rô ÷������Àò���ý
���! #" $%"��
�¸ò���õ3ò�ÿ#&;ò+ñ('�)�*+'�,-�.'�/�/-0�"



� 
21�3%14365Q	��87

w;c��Àpo¡�wEf¤g`c�g�c��²_ih�p'á���¡»_i��yJp'_ih�wE_2�:a"s�f¤u2yJpt_×|²pGptc�_bh�pGfºe�Ö×cÀu�����h�g`��p¸wE^;�Gg`sb�t��f¤u+_�w;c
�GpGuxa"c
p
a;��_ih�p~©�c��"ptsb}�s�g�c¨_iu²a;�,_bh�p��"^���a;c�g��Âá���¡¤_b��yJp�|²a"��^`�¤yJpmg¢_iuOf¤a���pt^¢Ù×g`c���pt}�ptc���pGc¨_¦u�}�pt�t_is���fºà
_×|²a¤��pt�"pGc
pGsiw _ipÀ©�sbu+_µpo¡
�tg`_bpG�ºu�_�w _ipGumw;s�p�_ih�p»_×|²a£^�a;c��"pGu+_�Ù�|Âw¸·"pt^�ptc��;_ih¹·�g�y�sbwE_ig`a"c�w;^�f¤a���ptu
a;��_ih�g`u$u � u�_bpGfºz�|~h�g`^�pÂ_bh�pGg`sOpo¡8�Gg`_iwE_ig`a"c§pGc�ptsb� � g`u¦sbpGªH��g`sbpt�Q_ba�yJp:9�;Eì�u�g�c��tpmyJa;_ih§_ih
p�f¤w;u�u
w;c��Q_iptc�ubg`a"cIa;��_ih�g`u²s�pG^¶w _ig`·�g`u�_ig`�QÜ�u�_bsbg`c��"Ý�w;sbg`ubp~�:sba"f±_bh�pµptc�pGs�� � u�_ia;sbpG�£g�c£g¢_iu¦�Ga;^�a"s¦©�pG^`��uGe
d8����h0w¤��g`sbpG�r_�po¡�wEf¤g`c�wE_ig`a"c¹a;�'_bh�p7á��8¡º_i��yJpDg`uGz�a;�$�ta"��sbu�p;z�c�a;_m}�a"u�ubg`y�^�pEe�Ö×c0sbpGw;^x^�g`�:p»|²p
h�w¸·"pÀ_ia �ta"c¨_iptc��.|~g¢_ih¹u � u�_bpGfQu~g�ck|~h�g���hk_bh�pÀª���w;sb¼Hu~f¤a�·;p;eOã�a"s�_b��c�wE_bpG^ � z
|²p7¼Hc�a�|�y�a;_bh
�:sba;fÚ�"pGc
pGsiwE^�}
sbg�c
�Gg�}
^�pGu~wEc��º�:s�a"fÚ^�wE_b_bg��Gp7¾À¿ÂÁî�¸w;^`�G��^�wE_ig`a"c�uÅ_bh�wE_mw;c.w;}�}�s�a�¡8g`f£wE_bg�a"cI_ba
_ih
pm� � c�wEf¤g`�Gu¦a;�2_bh�p��:�
^�^�u � u+_iptf |²a"sb¼Hu²pr¡�_is�pGfQpG^ � |²pG^`^ åÈwE_¦^�pGw;u�_O��a�|~c¤_baDªH��w;s�¼ f£wEububptu
a;��_ih�pÀa"s���pGs~a;� � ÆÀpr�«e

250

200

150

100

50

0
120100806040200

q< q<

ã�g`�"��sbp � e>=@?BADCFE�AHGJIKGJILE8MNILI�OQPRE�S�E�TBU
V AWS�X�YDPLZ

[8[

[�[\

\�\[�[
ρρ/ωω

ã�g`�"��sbp �8e ]^CHULT_E�S�E�T_`-OaPRbJI�UcERX�AWd `.e
E�fHIhg giPRbJI�UcERX�AWdkjl?_ILe�E�m:S.OWnpo-?BAH`-OqTBUrS.OWn
dr`-?_I�ULAq?BS�XsPRE�S�ERI�PtjuX�T_o-f�E�m�Z

Ãºa8��pt^�u�w;sbp²sbpGªH��g`sbpt�D_ia�po¡�_ipGc
�§_bh�g�ux©�s�f ��c
��pGs�u�_�wEc���g�c
��_ia � pt_$^`g��"h¨_bpGs�ª���w;sb¼HuGz¨y
�
_'_ih
p
fQa"u�_µg�fQ}�a"s+_�w;c¨_m}�sba;}�pts�_ig`pGu�aE�$_ih�g`uµu � u+_ipGf w;sbp���pt_bpGsbfQg�c
pG�5y � _bh�p«fQa8��pt^¢Ù�g�c���pt}�ptc���ptcH_
�:p¸w _i��s�pGuW�
pGub�tsbg`y�pt� w;yJa�·;p;e Ö×c }�w;s+_ig`�G��^�w;sGz�g`c wÉsbpG�;g�a"c�w;sba"�
c�� �ÌÆÀpr�«zmwÌc�pr| �:a"sbf
a;��h�w;�
sba"c�g`�If¤wE_b_bpGsDfD��u�_§po¡
g`u�_ g`cY|~h�g���hâ_bh�pk�"^��
a"c�g��¤��pG�;sbpGptu+Ù�a;�¶Ù��:s�pGpG�
a"f a;�mw0ªH��w;s�¼"Ù
w;c¨_ig`ªH��w;sb¼.u � u�_bpGf w;s�p pr¡8�Gg¢_ipG�S­�u�pGpQã�g`��e �"°oe ä�h�p§ubfQa"¼Hg�c��k�;��c���h�w;siw;�r_iptsbg�u+_ig`� a;�²_bh�pGu�p
c�pr|½u+_�wE_bpGu g�u�_ih�wE_D_ih�p£·�g`y�siwE_bg�a"c�w;^¦ª���w;c¨_i��f cH��fDy�ptsbu a;�~_ih
pI�"^��
a"c�g��YÜ�u�_bsbg`c���zßÝ�|~h
pGc
w;���
pG�È_iaY_ih
a"ubp�a;�À_ih
pAªH��wEsb¼HuGz��Gw;cÈ��c���pts¹�GpGs+_�w;g`cæ�Gg`sb�G�
f¤u+_�w;c��tpGu¹}�s�a8���
�Gp�ªH��w;c¨_i��f



���������
	���
�����	����
��	������ �

cH��f«yJpGs�u7­:_iaE_�w;^,w;c��"��^�w;sÅfQa"fQpGc¨_i�
f>v�z�wD_ia;_iw;^,}�w;sbg¢_ �xw z�w;c
�I_ia;_iw;^,��h�wEsb�"p»�ta"c ¬����¨w _ig�a;c
u � fQf¤pr_is �py °²|~h�g���h.w;sbp»c
a;_~w;^`^�a�|Åpt�k�:a"sÂa"s���g�c�wEs �¤³ ³ u+_�wE_bpGuteOä�h
pGubp7��cH��u���w;^�v ®�¯ �ta"f§Ù
y�g`c�wE_ig`a"c�u�­:ub����h£w;uÅ�{z�|Óz � |6z�z�w;c��£�{z�|�°$w;s�p~�¸w;^`^�pG�§po¡
aE_ig��Ez�w;c��¤_bh�p~u�_iwE_iptuÅw;s�p~sbpt�:ptsbs�pG�¤_ba
w;umpr¡8a;_ig`��h � y�s�g��0fQpGu�a"c�uGe�{�a;_µa;c�^ � �"ptc�pGsbw;^��Ga"c�u�g���ptsiwE_bg�a"c
uµw;c
�.á��8¡º_b��y�p�f¤a���pt^�uGz�y��8_
w;^`uba.©�sbu�_+Ù×}�s�g�c��tg�}�^`pGu7^¶wE_�_ig`�Gp¤¾À¿ÂÁ½�¸w;^`�G��^�wE_ig`a"c�utz�s�pGªH��g�s�p¤_bh�wE_7_ih�ptubpIu+_�wE_bpGu«h�w¸·;pIf£wEububptu
w;s�a"��c��I��Æ»pt�~}H�:�
s�_ih
pGsbfQa"s�p;z¨_ih�p � ��pGfQa"c�u+_isbwE_ip~_ih�w _O_bh�p�^�pt·;pG^`uÅw;c
�¤_ih
pGg�s¦a"s���pGs�g�c��;u¦|~g`^�^
}�s�a�·�g`��pÀpr¡8}�ptsbg`f¤ptcH_iw;^2g`c
�:a"sbf¤wE_bg�a"cIa;c¹_bh�pÀf¤pt��h�w;c�g`ubf½_bh�wE_�}�s�a8���
�GpGu�_bh�p»á��8¡¹_i�
y�pEe

� �k���ÓÑ���Õ3�p����ÑÓÒ�Ô��;��Õ:ÑJÐ��¤Õ:�-���N�xÑ���ÑJÐ��
´$h�aE_ia"c0yJp¸wEf¤uµw;sbp�pr¡8}�pt�t_bpG�5_iaIyJp«}�wEs�_ig`�G��^�w;sb^ � ��w¸·"a"sbw;y�^`p��:a"s�_ih�p�}�sba������r_ig�a;c0a;�$_ih
p

pr¡8a;_bg��¤h � y�s�g���uké��;ë3eºä�h�pIsbpGw;uba;câg�uÀ_ih�wE_�_ih�p£}�h�a;_ba"cYuba;f¤pr_ig�fQpGu7yJpGh�w¸·"ptu§w;u«w Ü+·�g�s�_b��w;^
·"pt�t_ba"sÅfQpGu�a"c�Ý�|~g¢_ihQ_ia;_iw;^�ª���w;sb¼§ub}
g�cp��� � e�ÇÈh�pGc£_bh�pmá��8¡Q_i��yJpmg`c¤_bh�g�u
��� � u � u+_iptf
g�u7pr¡8�tg`_ipt�2z'yJa;_ih�a"sb�
g�c�w;s � w;c���pr¡8a;_ig`��v ®�¯ w;s�p¤}Ja"ubu�g�y�^`p;e¹Ö×c �ta"c¨_isbw;u�_Gz�|~h�pGcY_bh�p£u�}�g�c
u
w;s�p0w;c¨_ig Ù×}�wEsiw;^`^�pG^7­����Ê�"°rz�w;u£g`c }�g`a"cSa"s¤¼ w;a"cæ}�s�a"y�ptuGz�_ih
p0pr¡8a;_bg��W�ta"f«y�g`c�wE_bg�a"c�u¤w;s�p
c�a;_��"ptc�pGsbwE_ipt�2eOä�aQ��wE_bp;z�fQa"u�_~fQpGu�a"c.u�}�pt�t_bsba"u��Ga"} � h�w;u�y�ptpGcº��a"c�pÀ|~g`_bh¹g�c��tg���ptcH_�}�g`a"c2z
¼ w;a"c2z8a"sÅ}
sba;_ba"cI}�s�a"y�ptuGz�u�a«g`_Åg�u²c�a;_Âu���sb}
sbg�u�g�c���_ih�wE_²_ih�pµpr¡8}�ptsbg`f¤ptcH_iw;^,pr·�g���ptc��Gp�_ba«��wE_bp
�:a"sµá��8¡0_b��y�pDpr¡8�Gg¢_�wE_bg�a"c0g`uµ_iptc¨_�wE_bg`·"pEe�Ö×c5�ta"c¨_isbw;u�_»_bakh�w;��s�a"c5y�pGw;fQuGz2h�g`�"h8Ù�á��8¡W}�h�a;_ba"c
yJp¸w;fQu�aE�Âub�6�¤�tg�ptcH_DªH��w;^�g¢_ � w;c���pGc�ptsb� � _ia.}�pts��:a"s�f f¤ptuba"c�ub}JpG�r_isba;ub�Ga;} � u�_b����g`pGuDh�w�·;p
c�a;_Åy�ptpGc¹w¸·Ew;g�^�w;y�^`p;z¨uba«_bh�pGs�p»w;s�pm·�g�s+_i��w;^`^ � c
a«��wE_iwDa"cI}�h
a;_ia"}
sba������t_bg�a"c£a;�xf¤ptuba"c
u²|~g`_bh
f¤w;ubu�pGuÂg`c¤_ih
p � e
�À_ia«� ÆÀpr� s�pG�"g`a"c2e'ä�hH��utz�pr¡8}JpGsbg`f¤ptc¨_ipGs�uÂh�w¸·"p»c
a;_ÂyJpGptckw;y�^`pm_iaDubp¸wEsb��h
�:a"s�po¡
aE_ig��Àh � y�sbg`��u~}�sbpt�Gg`ubpG^ � |~h�ptsbpÀ_ih�p � w;sbpÀpo¡
}JpG�r_ipt�._ia§yJp»�:a"��c��2e

ä�h
p�a"}
_bg�f¤w;^�}�h�a;_ba"cIyJp¸w;f pGc
pGsb� � g`uÅubpr_�y � u�pt·;pGsiwE^2�Ga"c
ubg��
pGsiw _ig�a;c�uGe'ä�h
p�g�c¨_iptsbptu�_�^`g�pGu
g�c._ih�p f¤w;ubuµsiw;c��;pD�:sba"f � e �kÆ»pt��� ���À��}0_ia¹wEy�a"�8_7�8eþØIÆÀpr���E����z,_ih
p«sbpt�"g�a"c.|~h�pGs�pQ^`g��"h¨_
ªH��w;s�¼£h � y�sbg`��u~w;sbpµpr¡8}�pt�t_bpG�¹_ia pr¡8g`u�_¸e$Ö×c
�Gg��
pGc¨_~}�h�a;_ba"ckpGc
pGsb�;g�pGu�aE��Ë§Æ»pt� w;sbp�u����Q�Gg`pGc¨_
_iaWw;�G�tpGu�u�_ih
g�u7f£w;u�u�sbw;c��"pEz�wEc��âw;s�p¤wE��h�g�pr·;wEy�^�pQu�_iw;s�_bg�c��¹|~g`_bh � �ºÆÀpr�½pt^�pt�t_is�a"c�utekä�h�p
}�h�aE_ia"cÈyJp¸w;f |~g�^�^my�p5}
sba������Gpt�ç�
ubg�c
�)_bh�p5�Ga;h�pGs�pGc¨_Wy
sbpGfQubu+_isbw;h�^��
c��Y_ipt��h�c�g�ªH��pEe �Â_
ub}JpG�tg¶w;^Oubpr_b_bg�c��"uÀ�:a"sÀ_ih�p¤a"sbg`pGc¨_�w _ig�a;c�a;��_bh�p£�ts � u�_iw;^Osiw;��g�wE_ia;sGzx_ih�p£wE_ia"fQu7a;�Â_ih
p£�Gs � u�_�wE^
�¸wEcYy�p¤f£wE��pQ_ba0sbpt�Ga"g`^$_ia"�"pr_ih�pts��:s�a"f _ih�p¤siw;��g�wE_ig`c��¹pG^`pG�t_bsba"c ^�p¸wE��g�c��¹_ia0w;c ptc�h�w;c��tpG�
pGfQg�u�ubg`a"cºwE_µ}�w;s�_bg��G�
^¶w;sÂ}
h�a;_ia;cWpGc
pGsb�;g�pGutz,wEc�� � g`pG^��
g�c��§^�g`c�p¸wEsb^ � }�a;^¶w;s�g�ÍGpt�¹}�h�a;_ba"c�uGeÅä�h�p
}Ja"ubg¢_ig�a;cWa;�$_bh�p«�Ga;h�pGs�pGc¨_À}�pGw;¼º��h�w;c��"ptu7w;uµa"c
p w;� ¬���u+_iu�_bh�p w;c��;^�pDaE�$_ih�p«�ts � u�_iw;^'}�^�w;c�ptu
|~g`_bh£s�pGub}JpG�r_Â_ia7_ih�pmpG^`pG�t_bsba"c¤��g�s�pG�r_ig�a;c2e¦Ã.a"s�pGa�·"ptsGz
_bh�pGs�pµg`uÅw7�Ga"s�sbpG^�wE_ig`a"cQa;�2_ih
p�w;c��;^�p~a;�
_ih
p�ptf¤g¢_b_ipt�¹}�h�a;_ba"c.|~g¢_ihºpGc�ptsb� � eÂä�h�g�u��Ga;sbsbpt^¶wE_bg�a"ck�Gw;cWyJp7pr¡8}�^�a;g`_ipt�¹��ubg`c��£�ta"^�^`g�f¤wE_ig`a"c
_iaks�pG���
�Gp«_ih
p g�c��ta"h�pGs�pGc¨_Ày�w;��¼H�"s�a"��c��Ì­:ubpGp§ã�g���eÀ�¨°oe7ã�a;s�w£_ � }�g��Gw;^��ts � u�_iw;^$a"s�g�pGc¨_iwE_ig`a"c2z
_ih
p£sbptub��^¢_ig`c��.u�}�pt�t_bsb��f wE�û_iptsD�ta"^�^`g�f¤wE_ig`a"c0}�s�a8���
�GpGuDw.}�h
a;_ia"c pGc�ptsb� � }�pGw;¼�wE_«Ë0Æ»pt�«e
ä�h�p�w¸·"ptsiw;�;p0��pG�;sbpGp5aE�À^�g�c
p¸w;sQ}�a;^¶w;s�g�Í¸w _ig�a;cÉg`cS_ih
p0}�pGw;¼Ég�ux�¨��}�ptsb�Gptc¨_¸e Ö×cÈw;����g¢_ig`a"c2z
_ih
pA}
h�a;_ia;c�u¹pGfQg`_b_bpG�æg`cçw)�
e
�)ÆÀpr�mÙ�|~g���p0|~g`c���a�| |~g`^�^my�p5_�wE�"�"pG�È��u�g�c��Éwâf¤w;�"c�pr_ig��
ub}JpG�r_is�a"f¤pr_iptsGe



� 
21�3%14365Q	��87

ã�g`�"��sbp¹�8e��sfHI�Uc`-fHILX�I�O�E�GWX�I�d�P�PRERX�S.fq?BAWOHo
bJI�S�YhTBP(I�OWfWS.OWUcI�n�G{�hUc`-?B?BTBdhS�E�T_`-O�Z^��fH`.ER`-OqP
TBO�E�fHIibJI�S�Y�fWS��.I�Sp?BTBOHI�S�X bJ`-?BS�X�T_¡�S�E�T_`-O�`.e
¢-£�¤ Z

ã�g��;��sbp¥��e�¦HU�fHI�d�S�E�T§U��DT_ILM¨`.e!E�fHIi©
S.?B?�ª
nHILERI�UcER`.X�Z

« �­¬���®°¯.��±8±
² Ò�®¨�.®��;��Ñ��
ä�h
p � w;^�^�ÁÈ��pr_ipG�r_ia"sµ­�u�pGpµã�g���e��H°'h�w;u¦yJpGptc£a"}
_bg�fQg�ÍtpG� _iaÀ}�s�a�·�g`��pmc
p¸w;s�^ � h�ptsbfQpt_bg��~w;�oÙ

�Gpt}
_�wEc��Gpµ�:a;s²��h�wEsb�"pt�I}�w;s+_ig��t^�ptuÅw;c
�£}�h�aE_ia"c�u�éß� ë�e$Ö×c£w;����g¢_ig�a;c2z�w��Ga;f«y�g�c�wE_ig`a"c§a;�Ó}�w;s+_ig`�G^�p
g��
pGc¨_ig¢©��¸wE_bg�a"c5u � u�_iptf¤uÀ|~g�^`^'w;^`^�a�| ·"pts � �"a�a8�´³.Ùµ9ÉubpG}�w;siwE_bg�a"c,e ä�h�p �:��^�^�sbpG�ta"c�u+_isb�
�t_ig`a"c
a;��po¡8�G^��
ubg`·;pIf¤w;c � Ù�y�a�� � ©�c�w;^¦u�_�w _ipGu�g�u�w;�G�ta"fQ}�^�g`ubh�pt��|~g`_bhYw¹·;wEsbg�pr_ � a;����pr_ipt�t_ia;s«ub��y�Ù
u � u+_ipGfQuGeOÖ×ck�Ga;c ¬���c��r_ig�a;c¹|~g¢_ihkh�g`�"hIu+_�wE_bg�u�_bg��tuGz
_bh�g�uÅ|~g`^�^�w;^�^`a�|È��uÂ_ia ��a po¡8�GpG^`^�ptcH_~}�w;s�_bg¶w;^
|Åw�·;pIw;c�w;^ � ubg`u��:a"s»f¤w;c � ©�c�w;^$u+_�wE_bpGute£ä�h�p§��pr_ipG�r_ia"s7�Ga;c
©��"��sbwE_ig`a"c�g�u»y�wEubpG��a"c�_ih�p§�"poÙ
a"fQpt_bs � a;�mw0^¶w;s��"p£u���}�ptsb�ta"c������r_ig`c���u�a"^�ptc�a"g`��w;^Of£w;�;c�pt_Gz'|~h�g���h)g�u�g���pGw;^�^ � ub��g¢_ipG�Y�:a;s w
h�g`�"h8Ù�á��8¡A}�h�a;_ba"cYyJp¸w;fºe¹ä�h�p£pt^�pt�t_is�a"f¤w;�"c�pr_ig��§��h�wEsb�"pt�â}�w;s�_bg��t^�p§y�w;��¼H�"s�a"��c��Y�:s�a"f g�c8Ù
_iptsiw;�r_ig`a"c�u7g�c�_ih�p§_�w;s��"pt_�g�uÀ�ta"c¨_�w;g`c�pG�A|~g`_ih
g�c�_ih�pQy�pGw;fÊ}�g�}Jp§y � _bh�p¤w ¡8g¶w;^'©�pt^���a;�Â_ih
p
f¤w;�"c�pr_¸ekä�h�p¤^�g�ªH��g`��h � ��s�a"�"ptcY_�w;s��"pt_�g�u7^�a��¸wE_bpG��w;^�a;c��º_bh�pIw�¡
g`uGz�uba"fQpt|~h�wE_«��}
u�_is�p¸w;f
a;�¦�tpGc¨_iptsGe7Ö�_»g�u�u���sbs�a"��c��
pG��y � w£� � ^`g�c��
sbg��Gw;^�w;sbsbw � a;�¦u��Gg�c¨_bg�^�^�wE_ia;s�u+_is�g�}�u»wEc��5ub�tg�c¨_ig`^�^¶w _�Ù
g�c
�Q©�yJpGs�u�|~g¢_ih�g`cºw;cWa"�8_ipGsmw;s�siw � a;��u�_isbw¸| _i��yJp��
sbg`�û_~��h�w;f«yJpGsbute�ä�h�pGu�p«w;s�p�u���sbs�a"��c��
pG�
y � wIy�wEsbsbpt^��Gw;^�a"s�g�fQpt_bpGsGemÇÈg`_ih
g�c._bh�p uba;^�pGc
a"g��5wEc��5��a�|~c�u�_bsbpGw;f a;�$_bh�p«_�w;s��"pt_�w;sbpD}�^¶w Ù
c�w;s�_bsiw;��¼Hg�c
�£��h�w;fDy�ptsbuGeÂÁ�a�|~c
u�_is�p¸w;fÄa;��_ih�p7uba;^�pGc
a"g��¹g�u�w;cWwE_ifQa"u�}�h�pGs�g��À�¨w;um¿ÅptsbpGc
¼;a�·
�Ga;��c¨_ipGs»�:a"^`^�a�|²pG��y � wI_ig�fQprÙ�a;�¶Ù�á�g��"h¨_�|Âw;^`^$w;c���_ih
pGc�w;cAw;sbsbw � a;�Å^`p¸w;���"^�w;ubu�_bh�wE_»�:a"s�f¤u
w;c.pG^�pt�t_bsba"f¤w;�"c�pr_ig`�»�¸w;^`a"sbg`f¤pr_ipGste²ä�h
pD��pr_ipG�r_ia"smg�u~pGªH��g`}�}JpG�.|~g¢_ihWw§�:��^`^ � }
g�}JpG^�g`c�pG�¹u � u Ù
_iptfÄa;�'pt^�pG�r_is�a"c�g��tumg`cº_bh�p�_bsbg`�"�"pGstz���g��;g`_ig`ÍGpts~w;c��W��wE_�w Ù×w;�GªH��g`ubg¢_ig�a;cºu � u�_iptf _ba£h�wEc���^�pÀ_ih
p
pr¡8}JpG�r_ipG�.}�h�a;_ba"c¹á��8¡�e



���������
	���
�����	����
��	������ �

¶ �k· ®��-¸�Ñ���¹ ��Ð��D®
ä�h
pµ}JpGs��:a;sbf¤w;c��Gp�a;�2_bh�p���pt_bpG�t_ba"s�w;c
�¤_ih
pmá��8¡£w;c
�I^�g`c�p¸w;s$}Ja"^�w;sbg`Í¸wE_bg�a"c a;�,_ih�pm}�h�a;_ba"c

yJp¸w;fÚ�
pt_iptsbfQg�c�p»_bh�pÀ^�pt·;pG^xa;��ubptc�ubg¢_ig`·�g¢_ � �:a"s~f£wE}�}�g�c
�«_ih�pÀh � y�sbg`�Wub}JpG�r_is���f.eO� ��a"��y
^�prÙ
y�^`g�c��)pr¡8ptsb�Gg`ubpº|Âw;uQ�¸wEsbsbg`pG�Éa"�
_Qg�c)|~h�g`��hSw;cÌpr¡8a;_bg��¹ubg`�"c�w;^3z²w�v ®�¯ � � |6zÈu�_iwE_ipk|~g`_bh
w�f£w;u�u¤aE� � e �YÆ»pt�r�E� � ��pG�Gw � g`c�� g`cH_ba»ºD9'zÅ|ÂwEu£�"ptc�pGsbwE_ipt� w;^`a"c���|~g`_ihÌw�f¤g ¡)a;�µ_bh�sbptp
|²pG^�^ Ù×ptu�_�wEy�^�g`ubh�pt�âc�a"c8Ù�pr¡8a;_ig`�Iu�_iwE_iptu |~g`_ih)f¤w;ubu�pGu a;� � eþ�8z � e �5w;c�� � eþØAÆ»pt�r�E� � e�Ö×câ_ih�g`u
pr¡8ptsb�Gg`ubp0_bh�p5pr¡8a;_bg��Wu�g��"c�w;^m|Åw;uI�"ptc�pGsbwE_ipt�?wE_I_ih
p0^�pr·"pG^ma;�D�8e
�D¼ aE�»_ih�pW_ba;_�wE^µuiwEf¤}�^`p;e
ä�h�p�fQa"fQpGc¨_�w7a;�Ó_ih
p���pG�Gw � }�s�a8�
���t_buÂa;�Ó_ih
pGubpµ}�w;s�_bg��t^�pGuO|Åptsbp�u�f¤pGw;sbpt�¹w;�G�ta"sb�
g�c��D_baD_ih
p
pr¡8}JpG�r_ipG�¹s�pGuba;^��
_bg�a"c¤a;�Ó_ih�pµ��pt_bpG�t_ba"sGe¦ä�h�p�w;�G�tpG}
_iw;c��Gp»aE�Ó_ih�p��
pt_ipt�t_ba"sÅ|Åw;u~w;^�u�a«w;}
}�^�g`pG�2e
ä�h�p5s�pGub�
^`_ig`c��Y��w _�w u�pt_k|Åw;uI}�w;u�ubpt�?_bh�sba"�
�"hæwY}�w;s+_ig�w;^�|Âw¸·"pAw;c�w;^ � ubg`u5­�´$Ç0�»°¤©�_�_ig�c
�
}�s�a8�tpG����s�p _iaº��pt_bpGsbfQg�c
p«_ih�p§sbpt^¶wE_bg`·;p«�Ga"c¨_bsbg�y
�
_ig`a"c�u»a;�²p¸w;��hA|Âw¸·;p;eQä�h�p§}�^�a;_Àg`c�ã�g��
e��
ubh
a�|~u~_ih
p�g`c�}��
_~po¡
aE_ig��»|Åw¸·"p«wEumw u�a"^�g`�º�t��s�·;pDwEc��º_bh�pÀsbptub��^¢_maE��_bh�pD´'Ç5� ©�_mw;u~}Ja"g�c¨_bu
|~g`_bh£ptsbsba;sÅy�w;s�uGe'ä�h
p�g�c�}
�
_²|Åw¸·"p�g`u²s�pG}�s�a8�
���Gpt�kpr¡�_is�pGfQpG^ � |²pG^`^�z�w;c��£_bh�g�uO��ptf¤a"c
u�_isbwE_iptu
_ih
p7�Gw;}�w;y
g�^�g¢_ig`pGuÅaE��_bh�pÀ��pt_bpG�t_ba"s�w;c��ºubptc�ubg¢_ig`·�g¢_ � a;��_ih�pÀpr¡8}JpGs�g�fQpGc¨_¸e

ã�g`�"��sbp½�8e ]^CD`.E�TBU¾P�T_o-OqS.?pIcC{ERX�S.UcERI�n
euX�`-d P�TBd AW?BS�ERI�n¿nqS�E�S¾AWP�TBOWoÀS¾bqS�X�E�TBS.?
M�S��.I�S.OqS.?_�{P�TBPLZr�sfHIrP�dr`{`.E�fKULAHX��.IhUc`.XRÁ
X�I�PRbJ`-OWnqP�ER`�E�fHIKTBOHbqAWE�P�T_o-OqS.?:S.OWnFE�fHI
bJ`-TBO�E�PrM#T_E�fÂILX�X�`.XhGqS�X�PhUc`.X�X�I�P�b�`-OqnWPrER`
E�fHI2ÃqELZ

ã�g`�"��sbp��
e!¦HU�fHI�d�S�E�T§U#`.e4E�fWIÄS.ULUcI�?_ILX�S�ER`.X
Uc`-OHÃWo-AWX�S�E�T_`-Oieu`.X#E�fHI:bWX�`.b�`-P�I�nKÅ�ÆhÇ
ILÈ
AHbWo.X�S.nHI.Z

É �k��Ð�®H�-Ê�ËÀÌp��ÊJ����ÒÍ®
ä�h
pIpG^`pG�t_bsba"cYw;�G�tpG^�ptsiwE_ba"s�wE_§n;prq,ptsbuba;c)v�wEyÈ­3ã�g`��eº�¨°7�ta"c�u�g�u�_bu«a;�~w.}�w;g�s7a;��g`c¨_ipGs��Ga"c�Ù

c�pt�t_ipt� ^�g`c�w;�tuGz�pGw;��h �Ga;f¤}�s�g�u�g�c��Ì�;�)�Gs � a"fQa8�
��^�ptuGz�|~g`_bhçpGw;��h �ts � a;f¤a�����^`pA�ta"c¨_�w;g`c�g�c
�
pGg`�"h¨_Qub��}JpGs��Ga"c��
���t_bg�c���siw;��g`a;�:sbptªH��pGc�� � ­�d
è�ã$° w;�G�tpG^`pGsiw _ig�c
�A�Gw¸·8g¢_ig`pGu.é��Eë�eÀÎ»cSw¸·"pGsbw;�"pEz



� 
21�3%14365Q	��87

_ih
pGubp7�¸w¸·�g`_bg�ptu�h�w�·;p�po¡8�GpGpt��pG�._ih�ptg�s~a"sbg`�"g�c�w;^��
pGubg`�"cºub}JpG�Gg¢©��¸w _ig�a;cºy � �;�D¼ke¦Ö�_�g�uÂ_bh�pÀub���oÙ
�Gptubu»a;�¦_bh�g�u�_ipG��h
c�a"^�a;� � _bh�wE_µh�w;u�a"}JpGc
pG����}0_ih
p«}�a;ububg`y�g�^`g`_ � aE�Åw¤ubg�fQ}�^`pDw;c
�5sbpG^�wE_ig¢·"pt^ �
g�c
pr¡8}�ptc�ubg¢·"p ��}
�"siw;�
p«a;�$_ih
p«�G��s�sbptcH_Àptc�pGs�� � aE�O�kÆÀpr�±_ia � �IÆ»pt�«eJÇÈg`_bh0pr¡8}JpG�t_bpG���:��s+Ù
_ih
pGs§g�fQ}�sba�·;pGfQpGc¨_iu§g�cÌd
è�ã _ipt��h�c�a"^`a"� � w;c
�)|~g¢_ihâ_ih
pº}
sba������t_bg�a"c)a;�µw�c�pt|½�Ga"fQ}�w;�r_
�Gs � a"fQa�����^�p�y�w;u�pG��a"c5ubpr·"ptc8Ù×�tpG^�^��¸w¸·�g`_ig`pGutz2��a"��y
^�g�c
�¤_ih
p pGc�ptsb� � a;�¦_ih�pDf£w;��h
g�c�p«�Gw;c5yJp
wE_�_�w;g`c�pG�¹wE_Âf¤a���pGu+_��Ga;u�_¸eOdH_isiwEg��"h¨_b�:a;s�|Åw;sb�kfQa8�
g`©��GwE_ig`a"c�uOa;�x_ih�p»s�prÙ×�tg�s��G��^�wE_ig`c��DwEsb�GuÂ|~g`^�^
w;�t�Ga"fQf¤a���wE_bp�_bh�p h�g��;h�pGs»ptc�pGs��"g�ptuGe«ã�g�c�w;^`^ � z,w;cAw;�
��g`_bg�a"c�wE^�w;s��D|~g�^`^�yJp§w;����pt�5_iaºw;^�^`a�|
�:a"s�a"c
p7fQa"s�p»}�w;ubu~a;��_ih
p7yJp¸wEf½_ih�s�a"���"hºa"c�p»^`g�c�wE��_ia§��pG^`g`·;pGs�yJp¸w;f½_ba � w;^`^ÓÁ«e

Ï �KÐ�ÑJÐ��H±3Ô��¸Õ:Ñ�Ð��
ä�h
p � wE^�^�Á±}�sba�¬�pG�t_�f£w;¼EpGum��ubp«aE�¦sbpG�tpGc¨_»��pr·"pt^�a"}�fQpGc¨_bu�g�c.y�pGw;f�wEc��0��pr_ipG�r_ia"s�_ipt��h8Ù

c�a"^`a"� � _baD��pr©�c�g`_bpG^ � f¤w;}¤a"�
_O_ih�pmh � y�s�g��Iu�}�pt�t_bsb��f a;�xfQpGuba;c�uGe$ä�h�pmy�pGw;f w;c��I�
pt_ipt�t_ba"s
h�w¸·"pmy�ptpGc¤a"}
_ig`f¤g`ÍGpt�§_baD}JpGs+�:a"sbf¥w7�Ga"fQ}�^`pt_ip~}�wEs�_ig�w;^
|Åw¸·"p»w;c�w;^ � ubg`u¦a;�2fQpGu�a"c�uO}�sba������tpG�
|~g`_bhYw;cÒÑº_ba0Ë0Æ»pt� ^�g`c�p¸wEsb^ � }�a;^¶w;s�g�ÍGpt��}
h�a;_ia;c yJp¸w;fºe£ÇÈh�ptcY_ih�pQub}JpG�r_isb�
f a;�Â��pG�Gw �
fQa8��ptu�a;�
_ih�ptubpÂ�"^`��a"c�g`�²po¡8�Gg`_iwE_ig`a"c�u�h�w¸·"p�yJpGptc«f£wE}�}�pt�«a"�
_�pr¡8}JpGsbg`f¤ptc¨_�w;^`^ � z�|²pÅ|~g�^`^�h�w�·;p
wDf¤w;��pµwD�"g¶wEcH_Åu�_bpG}I�:a"s+|Âw;s��kg�cI�
c���pGs�u�_iw;c���g`c�� a"c�pma;�Ó_ih�pµf¤a"u+_Âg`f¤}Ja"s�_iw;c¨_Å}
h�pGc�a;f¤ptc�w
��g`ub�Ga�·;pGsbpt�Wg`c¹_bh�p»_×|Åptc¨_ig�pr_ih.�GpGc¨_b��s � àOª���w;sb¼k�ta"c
©�c�ptf¤ptc¨_¸e

�k�-ÓÓÐ�Ñq�k±8®�ÒÍÊÔ®q¹Ò®�Ð��WÕb��Ö
Ö�|Åa"�
^��£^`g�¼Ep�_ba�_ih�w;c�¼ _ih�p�a"s��¨w;c�g`ÍGpGs�u²aE�2_ih�pm�Ga"c8�:pGsbptc��Gpm�:a"s²�tsbpGwE_ig`c��Dw7}�^�pGw;uiwEcH_ÂwE_ifQaEÙ

ub}
h�pGs�pQ�ta"c����
�Gg`·;p«_iaI_bh�p«pr¡8��h�wEc��"p§a;�Oub�tg�pGc¨_bg`©��«g`��p¸wEuGeÀÖ�w;^�u�a£|~g�u�h�_bakw;��¼Hc�a�|~^�pt���"p§f �
� wE^�^'Á¥�ta"^�^�w;y�a;siwE_ba"sbutz,pGu�}�pt�Gg�w;^�^ � �m^�po¡�Á�ÍGg`pGs�y�wkw;c����µ��w;f d8Ít�GÍtpG}�w;c
g¶w;¼�e ä�h�g`u�|Åa"s�¼Wg`u
ub�
}�}�a;s�_ipt��g`c�}�w;s�_7y � _bh�pQ��eþd�exÁ�pG}�wEs�_ifQpGc¨_Àa;�Å]$c�pGs�� � z�g�c
�G^��
��g�c��¹Á�Î»]�¿Åa"c¨_isiwE�t_�{ma�e
Á»]�Ù×��¿Â�H��Ù�Ñ{�¨]¦è2�¨� � �E�
e

× �rØ�� × �rÙ´Ð���Ú
� e±��e�Á�ÍGg`pGsby�w
z�¿µeß�De�Ã.p � pGsmw;c��.]�eêdJeJd�|ÂwEc�uba"c,z%Û Ü­Ý�Þ�ßµàâá{ã�ä@à�ßµÝ�ã�å8ßuæ�åÍç4çY­3�;�"�"�¨°#�¨�"�
e
�8e±��e�Á�ÍGg`pGsby�w w;c��.{�e�Ö×ub�;��sGzsè(ésê2ëìèÄí�îqÞ�ßµÝ�Þ ¶Ôï ÙºÑ��sð ­��E�"�"�¨°Â�E�
e
�
e±ä�h
p � w;^�^�Á½Á�pGu�g��"cAè~pG}Ja"s�_Gz�{ma�·"ptf«y�pts«�E�"�"�
e��µ����g¢_ig`a"c�w;^'�
pt_�wEg�^�uµ�¸w;cAy�p �:a"�
c�� w _

h¨_�_i}2à
�D�E���
u�_iy
��c�c � eß}�h � ubg��tuGeßg�c��
g¶w;c�w8e pt���4� � w;^�^�Á«e
��eÊÜ+ä�h�p»d8�tg�ptc��Gp»Á�s�g`·�g�c
�7_bh�p � �DÆÀpr� ��}��"siwE��pµa;��¿Â]sñÅ�µãÅzßÝ ã�pGy�s���w;s � �;�;� � z
n;ptq�pGsbu�a"c

vxw;y,e��µ���
g`_ig`a"c�w;^���pt_iw;g�^`u��¸w;cºyJpÀ�:a;��c��ºwE_
h¨_�_i}2à
�D� |�|�|Àe ¬�^¶w;y,e a"s��W�E��g¢· ��pG}
_L�E}�h � ubg`�Gu ��g¢·8g`ubg`a"c4�"Æ»pt�De h¨_ifQ^�e


